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Abstract: Flexible capacitance sensor is being widely used in aerospace，biomedicine and some other important
fields due to its low power consumption，good stability and strong deformability． An innovative design of capacitive
sensor using porous polyurethane sponge and carbon nanotubes as dielectric layer is proposed to overcome the disad-
vantage of low sensitivity of capacitive sensor． The influence of carbon nanotubes in polyurethane sponge dielectric
layer on the sensor performance is investigated． The experimental results demonstrate that the carbon nanotubes coa-
ted on polyurethane sponge dielectric layer can effectively improve the permittivity of the dielectric layer and capaci-
tance of the sensor． The sensitivity of the carbon nanotubes coated polyurethane sponge dielectric layer sensor is a-
bout 7 times higher than that of the pure polyurethane sponge dielectric capacitance sensor． In addition，the capaci-
tance of the sensor is stable in the temperature range from 25 ℃ to 60 ℃ ．
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外，在 25 ℃ ～60 ℃范围内该传感器电容值稳定。
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min，随后放入 80 ℃恒温箱中保温 0．5 h，将其取出
置于纯酒精溶液中超声 20 min 以去除未能附着在
聚氨酯海绵中的碳纳米管并置于 80 ℃恒温箱中保
温干燥 0．5 h，重复上述过程 3遍。




图 3( a) ，3( b) 为聚氨酯海绵－碳纳米管显微组
织图。从图中可以看出，聚氨酯海绵中孔隙分布均
匀，碳纳米管均匀附着于聚氨酯海绵骨架上。图 3


















如图 5( a) ，5 ( b) 分别为聚氨酯海绵介电层添
加和未添加碳纳米管电容传感器的电容值与压力的
关系图。拟合直线的斜率为传感器的灵敏度。从
图 5( a) ，5( b) 中可以看出，电容传感器电容值与外
界压力呈正相关关系。在 0 kPa ～ 5 kPa 压力范围
内，介电层添加碳纳米管的电容传感器灵敏度为
1．88，介电层未添加碳纳米管的电容传感器灵敏度















































到 1．88) 约为未附着碳纳米管电容传感器的 7倍，且
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